FEDERAL AVIATION AGENCY

Washington 25, D.C.

TECHNICAL STANDARD ORDER
Reguhiions of the Administrator

Part 514

Subjert: FIRE DETECTTURS (RADIPATQON SENSHNG TYPE)

TSO-C7D

Tacthnizall Standiaictls Orders for Aircraft Materialy, Parts and Appliances

Part 514 which contains minimum performance standards and specifications for matedial,
parts, and appliances used in aircraft consists of two subparts. Subpart A contains the general

uivementis app

licable to all Technical Standard Orders. Subpart B contains the techmnicail

standards and specifications to which a particular product must conform.

AKY TECHPNICAIL STANDARD ORDER MAY BE OBTAINED BY SENDING A RE-
QUEST TO FAA, WASHINGTON 25, D.C.

Subpart A- GENERAL

§ 5140 Definition of terms.

As used in this part:

(a) “Administrator” means the
Administrator of the Federa Avia
tion Agency or any person to whom
he has delegated his authority in the
matepi concerned.

_(b) “FA4" means Federal Avia
tion Agency.

(¢) “Manufacturer” means a per-
son who controls the design and
qr?%of an article produced under
the system, including all parts
thereof and processes and services
related thereto obtained from out-
side sources.

_(d) “Article” means the mate-

rids, parts, or appliances for which
oval is required under the Civil

Alr Regulaions for use on civil air

omft.

51411 Basis and PUI POSE,

(a) Balsia. Section 601 of the
Federal Aviation Act of 1958, and

3.18, 4a31, 4b.1%, 5.18, 6.18, 7.18,
10.21, 13.18, and 14.18 of this title
(Civil Afr Regulations).

b) Purpose. . (](? This part pre-
scribes in individual Technical
Standard Orders the minimum per-
formance and quality control stand-
ards for FAA approval of el
articles used on civil aircraft, and
prescribes the methods by which the
manufacturer of such articles shall
show compliance with such stand-
ards in order to obtain authoriza-
tion for the use of the articles on
civil aircraft.

(2) The performance standards
ret forth in the individual Technical
Standard Orders are those stand-
ards found necessary by the Admin-
fstrator to assure that the particu-
lar article when used on civil air-
craft will operate satisfactorily, or
accomplish satisfactorily its in-

tended purpose under specified con-
ditions.

§ 5142 TSO authorization.

.~ (a) Prid . X0 person shall
identify an article with a TSO
marking unless he holds a TSO au-
thorization and the article meets
the applicable TSO standards pre
scribed in this part.

(b) Leti® of acceptance issued
prior to Juty |, 1962. An FAA let-
ter of acceptance of 8 statement of
conformance issued for an article
prior to July 1, 1962, is an authorj-
zation within the meaning of this
part and the holder thereof may
continue to manufacture such arti-
cle without oltsining an additional
TSO authorization, but shall com-

|y with the requirements of

4.3 through § 514.10.

(c) Appliadtion. The manufac-
turer or his duly authorized repre-
sentative shall submit an applica-
tion for a TSO authorization to-
gether with the followm%_docu-
ments (See Appendfx A of this sub-
part for sample application) to the
Chiet, Engineering and Manufactur-
ing Branch, Flight Standards Divi-
sion, in the region in which the
manufacturer is located.’

(1) A statement of conformance
certifying that the applicant has
eomplied with the provisions of
Subpart A and the article meets
the applirwble performance stand-
urds established in Subpart B of
this part (&se Appendix B of this
subpart for sample Afstement of
conéo )i

(2) Copies of the technical data
reauwed in the performance stand-
ards set forth in Subpart B of this
part for the particular article;

(3) A description of his quality
control system in the detall specified
in § 1.38 of this title (Civil Aif
Regulations).  In complying with

this provision the manufacturer
may refer to current quality comtsil
data flled with the AgencCy, as a

part of w)rewous applicatiéa.
Nore : WWhen 8 serie of titror chenges
with §#514, oir'ﬂ?ntlg Da.ted,

fn accord cfe i
the manuracturer. ma

8#cat a the Dasic

n ll’ﬁE
with _open rﬁcketna?lter_ t to ot
e SR
(d ) leaamdnce. (1) Upon receipt
of the ap(j)llcatlon and adequate sup-
porting documents specified in para-
graph (e) of this section to sub-
stantiste the manufacturer’s atate-
ment of conformance with the re-
quirements of this part and his
ability to pratlire duplicate articles
in_accordance with the provisioms of
this part, the applicant will be given
an authorization to identify his
article with the applicable
marking.
~ (2) It the application I8 deficient
in rl_espect s}% Iany reguirements, t.tl;ee
icant , upon m;llea by
aﬁ)ef, En ineerin%? and ManufaCtur-
ing Branch, submit such additional
information as may be necessary to
show compliance with such require
ments. Upon the failure of the ap-
licant to submit such additional in-
ormation within 30 days after the
dnte of the request therefor, his ap-
B|IC81IOI’1 will be denied and he will
e 80 notified by the Chief, I
neeriing and Manufacturing Branch.
Note_: Tihe applicant will be issweid an
authorization or notlieti of the denial of
hiz applicat_ion within 80 days after the
date of recelpt of ouch application or, 1B
the event that addiitossal infor mation
been requested, within 30 daya after the
datte of receipt of such additional infor-
mation.

1 Articles may afd be %ﬁp oved
S type 28 T
eate for an aiPchft en&%e or propeller.

* Regional Offides are locaitéd

e Nt
Fork, tl?nta, K?ns City, Fort Wetth,
Loa Angeles, Anchorage.



§5143 Conditions on authorizations.

The manufacturer of an article
under an authorization issued under
the provisions of this part shall-

(a) Manufacture such article in
accyydance with the reguirelnents
of Subpart A and the performance
standards contained in the applica-
ble TSO of Subpart B of this part;

éb)_ Conduct the required tests
and ingpections, and establish and
maintain a quality control systewm
adequate to assure that such article,
a?, mawivaritirest], meets the require-
ments of paragraph (a) of this sec-
tion and is in a condition for safe
operation ;

(ﬁ) Prepare and maintain for
each type or model of such article
a current file of complete technical
data and records in accordance with
§ 514.6;; and

(d) Permanently and legibl
mark each such article with the fol-
lowing information :

(1) Same and address of the
manufacturer,

(2) Equipment name, or type or
model  designation,

(8) Weight to the nearest tenth
of a pound,

(4) Serid nurnher andl/or date of
manufuctunery, and

(5) Xpplicable Technical Stand-
ard Order (T$0) number.

§ 5144 Deviations.

Approval for_a deviation from the
performance &tantiardis established
In Subpart B may be obtained only
if the standard or standards for
which devigtiom is requested are
compensated for by factors or de-
sign features which provide an
equiralent level of safety. A re-
quest for such approral together
with the pertinent data shall be
submitted by the manufacturer to
the Chief, Engineering and Manu-
fac_turlnﬂ Branch of the Region In
which the applicant is located.

§ 5145 Design changes.

(a) By Manufacturer-(l) tfimor
che .~ The manufacturer of an
article under an authorization is-
sued pursuant to the prooisioms of
this part may make minor design
changes to the article without fur-
ther appwwfall by the FAA In
such case the changed article shall
retain the original ‘model number
and the manufacturer shall for-
ward to the Chief, Engineering and
Manufacturing Branch such revised
data as mmay be necessary for com-
pliance with § 514.2 (c).

(2) Major changes. If the
changes to the article are so exten-
sire as to require a substantially
complete investigation to determine
compliance with the performance
standards established in Subpart B,
the manufacturer shall assign a new
@pe or model designation to the

article and submit a new fca
t ion in accordance with the proyi-
sions of § 514.2 (c) .
(b) By persoms other than the
! . Design changes to
an article by a person other than
the annwfacturer who submitted
the statement of conformance for
such article are not eligible for ap-
proyal under this part, unless such
person is a manufacturer as defined
in § 51 and gpplies for authoriza-
tion under § HI4.2 ( C) .

SotE,: Persons other th manufac-
Egrer Ay ndtii approvg? or ‘3w
a

awzes t0 a product manufaciunesd undqeg
T ursuant to the provisions of Part
fafam, "¢ appucatite alrworiifisss rega-

85U Retention of data and rec-
ords.

a) A manufacturer holding an
authorization issued pursuant to the
provisions of this part shal, for all
articles manufactured under such
authorization on and after .lluly 1,
1962, maintain and keep at his fac-
tory :

(1) A complete and current tech-
nical data file for each type or
model of article which shall “include
the design drawings and specifica-
tions. is technical data shal be
retained for the duration of his
operation under the provisions of
this part.

- (2) Complete and current inspec-
tion records to show that all inspec-
tions and tests required to ensure
compliance with this part hare
propent awebmpll ished and docu-
ted. These records shall be
retained for at least two gears.

(b) The data specified in para-
raph (a) (1) of this section shall
e idehdified and copies transferred
to the FA4 for record purposes in
the erent the manufacturer termi-
nates his business or no longer op-
erates under the prorisions of this
part.

85147 Inspection and examination
of data, articles or manufactur-
ing facilities.

The manufacturer shall, upon re-
quest, permit an authorized repre-
sentative of the FAA to inspect any
article manufactured pursuant to
this part, and to observe the quality
control inspections and tests and
examine the _manufacturln% facili-
ties flzlnd technical data files Tor such
article.

§5148 Servicediffimil t ies.

Whenever the investigation of an
accident or a serviee difficulty re-
port shows- an unsafe feature or
characteristic caused by a defect in
design or manufacture of an article,
the ‘manufacturer shall upon the re-
quest of the Chief, Engineering apd
Manufacturing Branch, report the
results of his investigation and the
action, if any, taken or proposed by
him to correct the defect in design

or manufacture (e.g., service bulle-
tin, design changes, etc.). If the
defect requires a design change or
other action to correct the unsafe
feature or characteristic, the manu-
facturer shall submit to the Chief,
Engineering and Manufacturing
Branch, the data necessary for the
issuance of an airworthiness direc-
tite containing the appropriate cor-
rective action.

§ 5149 Noncompliance.

Whenever the Administrator finds
that & manufacturer holding an au-
thorization issued pursuant to the
Prows,lons of this part has identi-
ied an article bp a TSO marking
and that such article does not meet
the applicable performance stand-
ards of this part, the Adimimistrator
may, upon notice thereof to the
manufacturer, withdraw the manu-
facturer’s authorization and, where
necessary, prohibit any futther
certification or operation of a civil
aircraft upon which such article is
installed until appropriate corree-
tire action is taken.

§ 51#.1@ Transferability and dura-
ion.

An authorization issued pursuant
to the proGsioms of this part shall
not be transferred and is effective
until surrendered, or withdrawn, or
pép%rIWlse terminated by the Admin-
istrator.

APPENIOX A
SAMPLE APPILICATION FOR TSO
ATUTHOBRIZATTON
.
¢ Chief, neeri
(AMmu aem:rgmg B_Ifamﬂn,, 5 eral Ai‘i%—
tion Agency, Regiom.)

 Applicatitsn is h made for author-
i&aﬁon to yuse the Techmicall Stamdard
rder pl £85.

l is a &t tmgm of conformamce
?ﬁé%ymgrtvsue ?0 prodct?eeé’ under

s==@==.
e T (herewiThy (ubder separahe

COVET ). igmed . Coooeooo. one

ArFESDDX B
SAMPLE STATEMENT OF CONFOBMANCE

(Date)
(Addr to : Chief, Bperj rp—ai
e, P T

dersi herib ooegmes that

th;mn!g" Eﬁ%w yym 1, type or
art n has been t and’ meets
he orgame of Technicall
gl Otper.apyToable™ Groviatum ‘of Bart
514 the Heulations of the Adminis-
have beem met.

tratar

 The techniicall d uired by the

in the quantity speci are transmit
(b&’ﬂgth) (under separafte cover).

. Authori; to use TSO  identifica-
tion on 6;.l‘hizsmta‘rc't’fcle is requested.

Signed
! Reference may be made to data ai-
ready on file with the FM.
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Federal Aviation Agency Standard

For

Fire Detectors-Radiation Sensing Type

1.0 Purpose. To specifiy minimum requirements
for powsenpiamt fire detection instruments for use in
piston and turbine engine-powered aircraft, the oper-
ation of which subjects the instrument to enriton-
mental conditions specified in paragraph 8.3.

290 Scope. This standard covers the requirements
for acceptance of radiation sensing %urveilisnce”
type fire detectors, intended for use in protecting air-
craft powenplant installations, ausjianw powerplants,
combustion heaters, and other installations where
fires may occur. For purposes of this document, the
“instrument” shall be considered as the fire warning
systemm and all components thereof.

21 Definition. Radiation sensing type fire detector
is an instrument which will initiate an alarm signal
when esposedl to radiant energy emitted by a flame.
The detector and associated circuitry may be de-
signed to be sedtegtive with respect to such factors as
spectral semsitivity, irradiance lekell at the detector,
rate of rise of irradiance, or frequency characteristics
of the fluctuations of irradiance (flicker) or other
flame characteristics.

30 General Requiremanits.

31 Moeterials and Worknsanshyip.

3121 Materinls. Materials shall be of a quality
which esperience and/or tests have demonstrated to
be suitable and dependable for use in aircraft in-
struments.

312 Workmanidhilp. \Workmanship shall be con-
sistent with high-grade aircraft instrument manu-
facturing practice.

32 Blank.

33 Environmenitall Conditions. The following con-
ditions have been established as design minimum
requirements. Tests shall be conducted as specified
in paragraphs 5, 6 and 7.

331 Temperatwre. \When installed in accordance
with the manufacturer’s recommendations, the instru-
ment shall function over the range of ambient temper-
atures shown in column A.

Instrument Loxdition A
Powerplant Compartment (Piston) =30 to 130 C.
Powerplant Compartment (Turbine) =30 to 150 C.
Pressurized Areas (Both types
Nonpressurized or of engine)

External Aresas
If the instrument is intended for use in compartments
where the maximum ambient temperature is higher

=30 to 50 C.
=SB to 70 C.

than 130° C. for piston engines and 150° C. for turbine
engines or if ambient temperatures lower than those
specified in column A are anticipated, appropriate
specia limits shall be selected and specified by the
manufacturer.

332 Humidity. The instrument, shall function
without adverse effet and shall not be advefely
affected when esposed to an atmosphere having any
relative humidity in the range from O to 95 percent
at a temperature of approsimately 70° C.

333 Altitade. When installed in accordance with
the instrument manufacturer’s instructions, the in-
strument shall function and shall not be adversely
affected by pressure conditions equivalent to those
esperiencedl over an altitude range of =100 feet to
560000 feet. Qltitude pressures are to be per KACA
Report 1235,

3.34 Vibration. \When installed in accordance with
the instrument manufacturer’s instructions, the in-
strument shall function without adverse effect and
shall not be adretsely affected when subjected to vi-
brations having the foliowing characteristi :

Prequency 41ez. Double Ma&imum
Cyclez  Amplitade Accelera-

Per 8ec. in Inches tion
Piitan  Engiinats
AMinframe Structure
Mounted 5-500 0.050 10g.
Shock-Mounted Panel 5-50 0.020 15g.
Powerplant Mounted 5500 0.100 Ae.
Turbijte Engines
Sacelle and Nacelle
Mounts, Wings, Em-
penage and Wheel
Wells 5-1000 0.036 10g.
Fuselage
Forward of Spar Area 5-500 0.036 2g
Center of Spar Area  5-1M0R® 0.036 45
Aft of Spar Area 5-500 0.036 (A
500=1000 - - - - 1A
Vibration Isoclstedl 5-50 0020 15g.
Racks 50-500 - 05g
Instrument Panel 5-500 0030 10g.

835 Fluids extdd Sand. The instrument shall not
be adwentsely affected by exposure to rain, fuel, salt
spray, oil, or sand.

84 Rallio Interfeemee, The installation lmita-
tions imposed as a result of radio fregeery emissions
shall be determined and specified.



85 Mogreatic Effeet. The installation limitatfions
imposed as the result of a magnetic field shall be
determined and specified.

€0 Detull Reguiremanits.

41 Indication Meama. The instrument shall be

capable of actuating visual and/or aural alarm in-
dicators.

42 Reliability. The instrument shall be designed
to withstand the mechanical and therma shocks, and
stresses incident to its us¢ in aircraft. False alarm
signals shall not result from variations in voltage
encountered during operation of the aircraft, ab-
normal attitudes, contaminants in the atmosphere,
ambient light conditions, acceleration forces encoun-
tered during flight, landing and takeoff. The fire
detector shall not false alarm and the detector sensi-
tivity shall not be appreciably affected by the am-
bient light in the aircraft compartment in which the
sensor is installed, under any combination of normal
aircraft operating conditions and atmospheric condi-
tions. Tests aimed at determining the effects of the
foregoing factors on detector reliability are described
in paragraph 7.8.

43 Inteprity Test Meand. The instrument shall be

designed to protide a means for testing the continuity
and functioning of the electrical circuits inflight.

44 Calibration Mears. The instrument shall be
designed so that all calibration means are provided
with tamper-proof seals.

411 Adjustalile Detector Sptews. | nstruments
which incorporate an -sdjustment means shall be
tested to prove compliance with this standard, par-
ticularly paragraphs 7.1, 711 and 7.3 throughout the
range of adjustability.

50 Test Condittons.

5.1 Atmospheniic Condlitéons. Unless otherwise spe
cified, all tests required by this standard, shall be
conducted at am atmosiphetitc pressure of approxi-
mately 2992 inches of mercury and at an ambient
temperature of approximately 25 C. and at a relative
humidity of not greater than 85 percent.

52 Vibration. (To minimize friction) : Unless
otherwise specified, all tests for performanose may be
conducted with the instrument subjected to a vibra-
tion of 0002 to 0.005 inch double amplitude at a
frequency of 1,500 to 2,000 cycles per minute. The
term double amplitude as used herein indicates the
total displacement from positive maximum to nega-
tive maximum.

83 Vibration Equipment. Vibration equipment
shall be such as to allow vibration to be applied along
each of three mutually perpendicular axis of the in-
strument at frequencies and amplitudes consistent with
the requirements of paragraph 3.34.

54 Power Camditdorés. Unless otherwise specified,
all tests shall be conducted at a power rating recom-
mended by the manufacturer, and the instrument shall
be in actual operation.

55 Test Pasifion. Unless otherwise specified, the
instrument shall be mounted and tested in its normal
operating position.

6.0 Individual Performanee Reguiremvents., AU in-
struments or components of such shall be subjected
to tests by the manufacturer to demonstrate specific
compliance with this standard including the following
requirements where applicable.

61 Semuitivity and Cualibradiam. The sensor shall
be tested as specifiedt in paragraph 7.1, to determine
the response sensitivity and calibration.

6.2 Dielectric. Each instrument shall be tested by
the methods of inspection listed in paragraphs 621
and 6.22.

6.2.1 I'nsuiatiion Re8istanee. The insulation resist-
ance between al electrical circuits connected together
and the metallic case shall not be less than 5 megohms
when 200 volts d.e. is applied for five seesands. |n-
sulation resistance measurements shall not be made to
circuits where the potential will appear across ele-
ments such as windings, resistors, capacitors, etc.,
since this measurement is intended only to determine
adequacy of insulation.

622 Overpotentinl Testa. Equipment shall not be
damaged by the application of a test potential be-
tween electrical circuits, and between electrical cir-
cuits and the metallic case. The test potential shall
be a sinusoidal voltage, of a commercia frequency,
with an r.m.s. value of five times the maximum eie-
cu i t voltage or per paragraphs 6.2.21 or 6.222, which-
ever applies. The potential shall start from zero and
be increased at & uniform rate to its test value. It
shall be maintained at this value for five seconds, and
then reduced at a uniform rate to zero.

Since these tests are intended to insure proper eleec-
trical isolatiton of the circuit components in question,
these tests shall not be applied to circuits where the
potential will appear across elements such as wind-
ings, resistors, capacitors, etc.

6.22.1 Hermetically sealed
tested at 200 volts r.m8.

6222 Circuits that operate at potentials below 15
volts are not to be subjected t0 overpotential tests.

70 Qualifiedition Performamee Requirements. As
many instruments as deemed necessary to demonstrate
that all instruments will comply with the require
ments of this section shall be tested in accordance
with the manufacturer’s recommendations. The tests
on each instrument shall be conducted consecutively
in the order listed, and after the tests have been initi-
ated, further adjustmeents to the instrument shall not
be permitted. A false alarm signal occurring during
any of the tests shall disqualify the instrument. A
response time test per paragraph 7.1 shall be con-
ducted after each test, except paragraphs %2, Z21,
7.23, and 7.14. In conducting the test of paragraph
714, the instrument(s) tested need net be the same
instrument (s) being subjected to the entire series of
qualification tests.

instruments shall be

- - ~



71 Resporise Time. The sensor of the instrument
shall be esposedi, at a distance of four feet to a test
flame produced by burning gasoline in a flat pan five
inches in dismmeter and with a flow of air of ten feet
per second maximum. The temperature of the gaso-
line and the pan at the start of each test shall not
exceed 85° F. A nonleaded white gasoline shall be
used. The response time shall not exceed five seconds.

7.1 Saturafisn Test. The femssr shall be mounted
facing downward approximately three inches above
the center of a flat pan, two feet in diameter, con-
taining gasoline to a level of 3gdmch from the bottom.
The guealine shal be ignited by a source that cannot
be detected by the sensor. The response time shall
not esceed five seconds, and the system shall not clear
the i0twm while exposed to this test for a period of
one minute.

7.12 Repeat Response Time. The sensor of the
fire detector shall be esposed to the flame as described
in 7.1 for 8 period of one minute. It shall then
be prevented from sensing the flame. Within five
seconds after the alarm has cleared, the setnsor shall
again be esgpwsed to the flame. An alarm shall be
signalledl within fire seconds;.

7.2 False Alarm Due to Rate of Temperature Rise.
The tests described in 721 and 7.2.2 shall be con-
ducted in a temperature-controlled airflow moving
at a velocity of 250 feet per minute plus or minus 25
feet per minute. The instrument for this test shall
comdst of a control unit complete with the maximum
number of sensors to be used with a single control
unit. So alarm signal shall occur.

721 Local Temperature Rise. One sensor shall be
subjected to vatious conlhinationes of rates of temper-
ature rise and duration of those rates of rise shown
in the shaded area of Figure 3(a). The other sensors
in the system shall be maintained at ambient room
temperatwe. This test shall be conducted simulating
conditions due to local overheating. So aarm signal
shall occur.

722 General Temperature Rise. The test de-
scribed in 7.21 shall be repeated using Figure
3(b) except that all the sensors shall be subjected
to the temperddfure variations simultaneously. The
test shall be conducted simulating conditions due to a
general temperature rise throughout the compartment
where the sensors are located. Xe alarm signal shall
oveur.

123 Fdise Clearing of Alarm Due to Partial Ex-
tinguidimeent of Fire. With the instrument arranged
to test the response time, in accordance with 7.1,
the test flame shall be applied for 80 seconds. The
test flame shall then be masked so as to reduce its
effective area by approximately 50 percent. The
alarm signal shall not clesr. After an additional 30
seconds, the flame shal be removed entirely, and the
alarm signal shdl clear within 10 seconds.

73 Tedt Procedure to Estiblish Detector Reliz-
biliy Under Special Environmentil Condifions. The
following test procedures shall apply to establish de

tectar system reliability under various adverse con-
ditions. In conducting the tests, the system shall
contain the criticall number of sensors for spexific test
conditions.

731 Blank.

732 Magnesium Flame. Using the test apparatus
and setup given in paragraph 7.1 place a 6 inch length
of magnesium ribbon, approximately % inch wide and
0.005 inch thick, at a point midway between the Sen-
sor element and the fire and in line with the Sxsor.
Ignite the gasoline and while the alarm light is on,
ignite the magnesium. The alarm shall not clear
while either the magnesium, the gasoline, or both are
burning.

%33 Sunlight. The test shall be made with sun-
light shining directly on the detector (not through a
closel window) and the sun shall be within 45° of
the zenith so that the slant path through the atmos-
phere will not be too long. The illumination shall be
5,000 foot-candles or greater, with the light meter
probe facing the sun. The detector shal be exposed
to sunlight for 830 seconds without actuating the alarm.

734 Chopped SunBght. |n this test, the sunlight
(see 7.3.3) shal be modulated by a shutter blade sys
tem over a frequency range of 100 cycles per second
to O cycles per seond. This frequency range shal be
swept out over a sufficient duration so that there will
be a dwell time of a few seconds in any frequency
band over the range. A satisfactory chopping ar-
rangement would be a four-bladedl shutter on the
shaft of a small universal-wound motor operating
from a Variac or other source of adjustable voltage.
The shutter blades must be large enough to obscure
the sun completely from the detector when they are
in front of the detector, and blades should be not more
than 1 inch away from the detector so that the light
from the sky itself will also be modulated. No
alarms shall result from the above testing.

135 Sumséifs and Sigmal Lights. An array of
colored, incandescent light bulbs shall be used to
simulate the celarimetric properties of sunsets at
several stages. (This test would also take care of
fdentifficattoon and marker lights, and red side of a
beacon light, and the aniticollisiam light that fiicks
past the powearplamts). The bulbs shall be #watt
yellow, orange, and red ones such as General Electric
Xos. 40 A/Y, 40 A/O, and 40 A/R, or equivdent. The
test is to conducted in subdued room illumination of
not more than one-foot candle on the detector (too
dim to read fine print). The test shall comprise an -
exposure of the detector to each of the three lamps,
at 3 feet, for 80 seconds each, without causing an
alarm.

73.6 Resfricted Light. The effect of sunlight and
incandescent light on the instrument when viewe&
through apertures of varying sizes shall be Beter-
mined. The aperture sizes may be chosen arbitrarily
but should be representative of openings that might
be encountered in an aircraft installation (e.g. vents,
scoops, and drains in engine cowling, etc.)



7TE.—If the insrument false alarms during am-
bient light test requirements of paragraphs 7.3.3,
734, 735, and 7.6, but otherwise qualifies, in-
stallation limitati <hall be determined and im-
posed.  These limiations shali be clearly and ex-
plicity stated ax prt of the required data.

7.4 Vibration.

Resonance: The irstrument, while operating. shall
he xubjected to a reonant frequency survey of the
appropriate rangce <pe-ified in paragraph 3.3.4 in order
to determine if thereexists any resonant frequencies
of the parts.  The auplitude used may bhe any con-
venient value that loes nor exceed the maximum
double amplitude anc the maximum acceleration spe-
cified in paragraph 3.4

The instrument shdl than be suhjected to vibration
ar the appropriate naximum double amplitude or
maximum acceleratian specified in paragraph 3.3.4 at
the resonant frequemrry for a period of one hour in

When more than one resonant frequency isx en-
countered with vibrition applied along any axix, a
test periodd may be wcomplished ar the most severe
resonance o1 the peiod may be divided among the
nt frequencies, whichever shall he econsidered
most likely 1o produe failure. The test period shall
not he less than oneaalf hour ar any major resonant
1

resaol

e,

Whetn resolant freqencies are not apparent within
itied  frequer-y nge, the instrument 1
be vibrated for two hours in accordance with the
vibration requiremens schedule (paragraph 3.3.4) at
the mwaximum doubleamplitude and the frequency to
provide the maximun aceceleration.

the  <p

Cueling: The instrmnpent, while operating, shall be
tested with the freqency varied hetween limits spe-
citied in parazraph 3.3.4 in 15-minute cycles for a
period of one hour it each axis at an applied double
amplitude specitied i1 paragraph 8.3.4 or an accelera-
tion specitied in 3.3.4whichever is the limiting value.

7.5 Water Spray. The instrument components
which are 1o be locagl outside the pressurized area
of the aircraft shalllbe subjected to the following
tests:

7.5.1 Simulated Rdén. The component shall be sub-
jected to a spray o water to simulate rain for a
period of three houx. The component shall not be
dried prior to testing per paragraph 7.1.

7.5.2 Salt Spray. The instrument components
which are to be insulled in exposed portions of the
aireraft shall be subected to a finely atomized spray
of 20 percent sodiun chloride solution for 50 hours.
At the end of thixperiod, the 3:5::2.: shall be
allowed to dry and siall be tested per paragraph 7.1

7.6 Humidity. Tl instrument shall be mounted
in a chamber muintaned at a temperature of 70=2 C.
and a relative humility of 97x57% for a period of
«ix hours. After th: period. the heat shall be shut

off and the instrument shall be allowed to cool for a
period of 18 hours in this atmosphere in which the
humidity rises to 100% as the temperature decreases
to not more than 88 C. This complete cycle shall be
comnducted five times.

Immediately after this cycling, there shall be no
evidence of damage or corrosion which affects per-
formance.

7.7. Fuel and Oil Immersion. The instrument com-
ponents which are to be installed in engine compart-
ments or other locations in the aircraft where they
may he contaminated by fuel or oil shall be subjected
to the following tests:

7.7.1 Fuel Immersion. The component shall be im-
mersed in normally leaded grade 100,130 gasoline or
turbine engine fuel as appropriate, at room tempera-
ture and then allowed to drain for one (1) minute
hefare heing tested, per paragraph 7.1. No cleaning
shall he accomplished prior to conducting subsequent
tests,

7.7.2 Oil Immersion. The test procedures outlined
in paragraph 7.7.1 shall be conducted with MIL-O-
7808 oil (turbine engine oil) or SALE #3530 (piston
engine oil) ax appropriate.

7.8 Sand. The instrument components which are
to be Jocated in externally exposed portions of the
ireraft ¢such as in nacelles, wheel wells, ete.) shall
he subjected to a sand-laden airstream flowing at a
constant rate of 215 pounds of sand per hour for
four hours. The airstream xhall contain sand that
has been sifred through a 150-mesh screen and the
particles shall come in contact with all external parts
of the component heing tested. The test chamber
shall be equivalent to that shown in Figure 1.

7.9 High Temperature Operation. The instrument
shuil! he subjected to the applicable higher ambient
temperature listed in Column A of table in paragraph
3.3.1 Temperature. for a period of 48 hours (elec-
trical equipment energized). Where the highest rec-
ommended operiating temperature exceeds those of
Column A, this higher temperature <hall be used. The
instrument shall meet. while at that temperature(s),
the performance texts described in paragraphs 7.1
and 7.1.1.

710 Low Temperature Operation. Same as re-
quirement 7.9, except substitute *lower” for “higher”.
The instrument shall then meent, at that temperature,
the performance tests described in paragraphs 7.1
and 7.1.1.

7.11 Altitude Effects.

7.11.1 High Altitude and Rate of Climb. The in-
strument shall be subjected to a pressure that is
varied from normal atmospheric pressure to an alti-
tude pressure equivalent to 50,000 feet at a rate of
not less than 3.000 feet per minute. The instrument
s<h:all be maintained at the altitude pressure equiva-
lent to 3,000 feet for a period of 48 hours. The in-
strument shall then be tested per paragraphs 7.1 and
7.1.1 under the conditions specified in the first sent-



ence. Sealed components shall not leak as a result of
exposure to the pressures stated herein. This shall be
demonstrated by immersion of sealed components in
wiater or equivident and by performing a leak test.

7112 Low Altitude. The instrument shall be sub-
jected to the sume test as outlined in paragraph 7.11.1,
excent that the pressure shall he maintained at an
altitude presxure equivalent to —1.0w0) feet and the
rate of pres<ure variation need not he ax specified
therein.

7113 Depressuritaiiton Test. The components
which are to bhe located in a pressurized area shall
be subjected to a pressure of 22 inches of mercury
absolute for a period of 17 minutes. The pressure
=hall then be reduced to 3 inches of mercury. Thix
reduction in pressure shall he effected in a time period
not to exceed 10 seconds. The instrument shall not
false alarm while being suhjected to this test.

112 Voltage Variation. The instrument shall be
operated with the voltage varied hetween 75 and 110
percent of the rated voltage. The instrument shall
then bhe tested per paragraph 7.1 under these condi-
tions,  Compliance with the provisions of paragraph
4.2 <hall alzo he demonstrated.

7.13 Clearance Time. The instrument shall be ex-
posed to the flame as described in paragraph 7.1 and
three determinations made of the time required for
the signal to clear. This shall he accomplished by
obtaining a response, and inmunediately turning the
instrument <o that it ceases to sense (view) the fire,
and the time required for the signal to disappear ob-
tained. This time duration is the “clearance time™.
Tt shall not exceed 10 zeconds, Inring this text, the
sen=or <hall he suhjected to the most eritical vihration
(frequency and amplitude conditions asx determined
in v4y.

7.14 Fire Resistonce. Forr instrument sensillg coni-
ponents, inciml ing detectons amd connmeting electrical

wire, which are to he installed in a fire zone, tests
shall be conducted to show rexistance to a completely
enveloping flame of 1,100¢ C. minimui for two periods
of one minute each. The flame shall he as specified
in Figure 2. The sensor shall be cooled to room
temperature after each exposure to flame. The instru-
ment shall then to exposed to the same flame for a
third time. An alarm shall be signalled in not more
than five seconds after each of the exposures. The
instrument shall produce alarm clearance in not more
than 45 seconds after the flame has been removed in
the first two cases, Artificial means of cooling the
instrument shall not he used until after the alarm
has cleared,

If the instrument doex not comply with the fire
resistince test yequirements, but otherwise qualifies,
the instrument can he accepted for installation in
locations where it would not bhe subjected to flame.
In thix case, however, the instrument would be re-
stricted to this type of installation and any other
limitations involved. )

715 Radio Interference. Using Stoddard Models
M-20B. NM-34A. NM-104, NM-50A or equivalent noise
and field strength eters, measure the RF voltage
developed in the various circuitry, tuning the noise
meter throughout the range of frequencies from 90 ke.
to 1,500 me, Peak readings in microvolts shall be
recorded. When the peak reading is in excess of 200
microvolts, then all readings above 200 microvolts
shall be tabulared and installation limits imposed ac-
cordingly,

7.16 Magnetic Effect. Uxing a Kueffel and Esser
Type HX) or equivalent magnetic compass, determine
the minimum distance hetween the instrument and
compass without cauxing a compass deflection of more
than 5 degrees. In substantiating the minimum dis-
tance, compiass readings shall be taken in each of the
four quadrants of a plane passing through the com-
ponent’s axis.
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Standard Burner Assembly.

The complete standard burner assembly is
shown in FI%_. 2-1. Details of the com-
onents of this assembly are given in Figs.
-2, 2-3, and 2-4. .
Fig. 2-2 shows the details of the burner
snd the burner grill which consists of two
lates connected by LB-inghh copper tubes.
as and air are mixed In the burner base
and travel upward through the tubes. The
burning takes place above the_top plate of
the burner. Casrimg air is sannttted to the
burner through the four L/8-ingh pipe-tapp-
ed holes between the plates of the burner
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Figure 2-4. Orifice Chamber

i11. This air passes upward through the
0. 38 drill holes in the top plate and
serves as a means for contro |I[}% the over-
all temperature of the flame. e loea t ion
of the Tour P/8-imehh pipe-tapped holak is
critical. ~They must be located directly
in lime with the center row of 1/B-iimch
copper tubed In each of the four quadrants.
Improper location of these connections will
result in an unequal radial di6triihuttioon of
cooling air and wiill affect the distritbu-
t ion of the flame temperature in a il
manner. .
Fig. 2-3 shows the details of the burner
base. When the two P1/32-itratheddametsar
holes in the burner plug are drilled, care
should be taken that the center line con-
necting these holes wiilk be at right angles
to the center line connecting the two 19/64-
inch diameter holes in the base. When these
1r/32-imeh diameter holes are properly located,
the 19/64-imeih-diameter boles cannot be seen
when one looks vertically downward into the
burner base. This misalignment of holes aiis
in the mixing of the gas and air before they
ascend to the burner grill. o
Fig. 24 shows the details of an orifice and
of an orifice chamber. Three are required.
‘Iwo of these orifice chambers have end plates
with the 3/&ineih Parker thread fittings on
h ends and are fastened directly into the
burner base. The third orifice chamber has
an end plate with a Parker thread fitting on
one end and the plate with four LA+ -
diameter holes in the other end. This end of
the chamber is connected to the burner by four
copper tubes, each 1/4 Inch In outside diameter
;_ ) and 23 212 inches Ion%. One of the ori-
iz chambers connected to the base 16 for
measuring the gas supplied to the burner and
hae an orifice 5/32 (0.@2&25) inch in diametar.
The other orifice chamber connected to the.
base is for measuring the mixing air su BIIEd
to the burner and has an orifice ¥4 (0.25)
Inch In diameter. The third orifice chamber
connected to the burner by four 1/4-twmih OD
copper tubes is for measuring coolln% air
supplied to the burner and ha; an orit ice 5/16
0. » inch in diameter. .
he gas should deliver LE)rommalely_ 2500
British thermal units (BTU) per cubic foot.
The burner should 26 cubic feet of gus
?er hour for the 20007 (1100°C) flame. The
lame produced should be uniform”and steady
with no yellow tips. !
The differential manoraectar eeadnggs of the
pressure drops. actagss the orifice should be:
1. Gwes orifice (5/324twth diameter), 0.99
inch of water. . .
2. Mixing-air orif ice (l/l-inch diameter),
9.25 Inches of water. .
3. Cool ing-a ir orif Ice (SAG-imth diam-
eter),, 11.0 inches of water.
In order that the burner might produce the
right amount of heat, the differential pres-
sure for the gas and the mixing ar should
be accurately controlled. A sliight varia-
tion la the cooling air msy be necessary
In order to obtain the proper temperature.
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